INTRODUCTION
During the last decades, 14C measurements have progressed to an important tool in physical oceanography, allowing estimates of large-scale oceanic transport and mixing processes (Stuiver, Quay & Ostlund, 1983; Broecker et al, 1985; Schlitzer et al, 1985) . A limiting factor in present oceanographic 14C studies is the fact that the low-level counting technique used so far for 14C measurement requires sampling and processing of 250L of water to obtain a precision of <S %o which is needed in many oceanographic applications to resolve the structures of the 14C distribution. The large volume Gerard bottles used for water sampling requires extra casts for C stations and the operation of the CO2 extraction devices needs additional manpower. Therefore, 14C sampling mainly was restricted to cruises with dedicated geochemical sampling programs as, eg, GEOSECS or TTO The samples were drawn from a CTD/rosette system equipped with 12 Niskin bottles (volume: 12L) into pre-evacuated glass bulbs (volume: 1 L) sealed with PTFE valves. The glass bulbs had been cleaned with concentrated HCl before they were evacuated. To avoid changes in the CO2 concentration of the water by microbial activity the water samples were poisoned with HgC12. In the laboratory the water was acidified with phosphoric acid and the CO2 was extracted using a technique described by Dorr and Munnich (1980) . The AMS targets were prepared by catalytic reduction of the CO2 to carbon. The experimental setup for the target preparation is similar to that described by Vogel et al (1984) . Measurement was done at the Zurich AMS facility. The technical details of the measurement are given by Suter et al (1984) and Bonani et al (1986) . The 14C data are reported as 14C, ie, as the per mil deviations from the 1950 decaycorrected NBS oxalic acid standard (Stuiver & Polach, 1977 profiles (Fig 2A) show a thin (20m thick) cold layer of Winter Water (WW) directly below the fresher and warmed-up surface layer (SW) (Levin et al, 1985) ; 200%o in 1985 (Levin et al, 1987) ) may well be due to the different locations of the stations, varying extent of the ice cover, or different gas exchange rates with the atmosphere. In the following, the data are discussed in the context of the Weddell Sea oceanography. (Gordon & Huber,1984 Foldvik, Gammelsrod and Torresen (1985a,b) . For a more detailed understanding of the 14C distribution of the Weddell Sea further work is needed.
